Disposition of the slab-like modules formed by axon branches originating from single CA1 pyramidal neurons in the rat hippocampus.
The hippocampus is thought to be an area where the neuronal circuits for short-term memory or the cognitive map may reside. In order to advance theoretical studies and neuronal model simulations of such circuits, the projection of the CA1 pyramidal neurons in the rat dorsal hippocampus, especially in the subiculum, was studied by means of intracellular and extracellular HRP injection. The CA1 pyramidal neurons project principally to the subiculum where each forms a slab-like axonal field 2 mm long along the septotemporal axis, which may be regarded as a module for columnar organization, at a specific rostrocaudal level of the subiculum. The modules of the CA1a pyramidal neurons are disposed in the rostral part of the subiculum, those of the CA1c pyramidal neurons in the caudal part, and those of the CA1b pyramidal neurons in the middle part of the subiculum. The CA1 pyramidal neurons also participate in the construction of the lamellar organization in the hippocampus in that their axon branches run rostrocaudally following the stream of the alvear fibers. The CA1 pyramidal neurons in the dorsal rat hippocampus transfer the topographic map from field CA1 to the subiculum with reversed order in the lamellar direction. The topographical relationship is composed of partially shifted, overlapping slab-like modules. As a result, information conveyed through a lamella will diverge into the subiculum approximately 2 mm wide, and information through a group of lamellae 2 mm wide will converge upon single subicular neurons.